Preface
This paper is one of a series of papers in a research project, The Power of Numbers: A Critical Review of MDG Targets for Human Development and Human Rights (the "Project") 1 . Motivated by a concern with the consequences of the Millennium Development Goals (MDGs) beyond the achievement of the 2015 targets, the Project seeks to explore their broader policy and programmatic implications. It focuses particularly on the reductionism inherent in the way in which these global goals were set and came to be used, as well as the potential for distorting priorities and marginalizing, or even displacing, important human development and human rights concerns inherent in such global goal-setting exercises. A total of 11 studies are included, each analyzing the normative and empirical consequences of a particular MDG goal/target, and considering what other targets and indicators might have been more appropriate. The Project aims to identify criteria for selecting indicators for setting targets that would be more consistent with Human Development and Human Rights priorities, amenable to monitoring impacts on inequality, accountability and consistency with human rights standards.
Although this paper is currently accessible as a free standing working paper, it should be read in conjunction with the synthesis and background papers of the Power of Numbers Project.
These papers provide necessary information about the scope of the Power of Numbers Project, the historical framing of international agreements leading up to the MDGs, and the human rights and human development frameworks referenced in the paper. These working papers are expected to be compiled as a special issue of For more than half a century, domestic water issues have constituted a theme of international cooperation and, since 1976, a subject of quantitative target setting. In this respect, the water and sanitation sector offers a useful barometer of international development policy, almost a longue durée, an elongated period of time punctuated by constant change yet gripped by the same persistent issues and tensions.
Within this period we can identify two stories concerning the utility of a turn to metrics. The first is a perennial and at times justified optimism in target setting. The targets set in 1976
(and possibly 2000) appear to have made some contribution in accelerating progress towards providing access to basic water and sanitation. This effect was conditional though on the targets being embedded in a broader institutional and political process, a clear narrative and a concerted 'push'. On the contrary, the targets set in the 1990s (and possibly 2000) appear to have had little impact since they were more of a 'paper variety': the international development community had shifted its attention elsewhere -to privatization, permit systems, water resources management. This optimism in targets continues in the water and sanitation sector with international officials leading early and proactive efforts to shape the post-2015 framework (WHO and UNICEF, 2012b: 13) .
The second story is a more cautionary tale. Indicator measurement has papered over challenging but significant issues such as equality, safety, affordability and regularity while targets have been gradually adjusted downwards over time. One needs to ingest a heavy dosage of salt in interpreting the official results. Moreover, the demand for simplicity and manageability in target and indicator lists means that significant issues in the sector are excluded or twisted. Water is a multifaceted subject: it constitutes a social, environmental, economic and political good and is intricately connected with sanitation, hygiene and safe wastewater disposal as well as food production and livelihoods. The price of narrow target setting is the loss of these holistic dimensions.
In this paper, we begin with an overview of the major international trends in the sector including two early periods of target setting. This is followed by a critical analysis of the 2000/1 Millennium Development Goals (MDGs) with respect to water and sanitation and an examination of their various impacts in practice. In the final section we offer some brief conclusions on the implications for the post-2015 agenda and some potential alternative routes to tread in target and indicator selection.
Trends and Targets: 1936-1999
Whereas the use and regulation of transboundary water resources has been a topic of international negotiation, treaty-making and adjudication for millennia, the global focus on water resources, supply and sanitation within the state is a uniquely modern concern. In 1936, the League of Nations Health Organization produced a report on water supply and treatment (WHO, 2003) and the post-war World Health Organization piloted and established rural community level water and sanitation in a range of developing countries (Bartram, 2012 ).
It was not until the 1970s, however, that intra-state water and sanitation issues became a regular subject of international conferences, resolutions, action plans and political statements.
Initially the focus was on the environmental dimension (Klaphake and Scheumann, 2001) .
Principle 2 of the 1972 Stockholm Declaration proclaims that the "natural resources of the earth, including … water" must be "safeguarded for the benefit of present and future generations". The Action Plan makes further mention of water supply and sanitation, water pollution, cooperation of states over transboundary water resources, and in a broader context, the integrated planning and management of natural resources.
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No specific time-bound targets were set in the Stockholm Declaration and Action Plan. target of universal coverage. However, this ambition was moderated a few years later. The universal objective was maintained for urban water coverage, but targets of 80 percent coverage were set for urban sanitation and 50 percent for rural water supply and sanitation (Diamant, 1992) .
Unfortunately, these targets were not achieved. At the 1990 Global Consultation on Safe
Water and Sanitation in New Delhi, the assessment was rather disillusioning. Partly impressive achievements in absolute figures were largely negated by population growth leaving one third of the developing world's population without access to water supply and sanitation. In addition, the promotion of expensive technologies in rural areas was highlighted as a problem (Diamant, 1992: 184, 86 ) along with a strong technological focus on developing new water resources and augmenting supply (Klaphake and Scheumann, 2001: 5 However, these commitments and indicator design are problematic for a number of reasons.
First, the universalism and ambition of Mar del Plata and New Delhi was quietly sacrificed.
Whereas global targets cannot be completely idealistic, and population growth and economic conditions represent real constraints, it is remarkable that the commitment to universal coverage in 1990 for a rather basic social good has been extended some time into the future beyond 2015. This normative regression is curious when access to water and sanitation has been progressing constantly since 1976.
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Second, the visibility of water and sanitation in the Millennium Declaration was subsequently lost. In the process of setting the MDGs, carried out by a small group of representatives of the UN Secretariat, the IMP, OECD and the World Bank, an effort was made to "harmonize reporting on the development goals in the Millennium Declaration and the international development goals". 19 In this configuration the target on water (and then sanitation) was buried and submerged under a broad Goal 7 on Environmental Sustainability. In essence, the structure of the OECD's IDGs was used and the Millennium Declaration was fitted around it.
Third, the affordability criterion in the target was dropped without explanation. One of the architects of the MDGs, Vandemoortele (2011: 4) , justified the exclusion on the basis that it could not be measured:
[I]n an age where numbers prevail, it was decided that only those targets with agreed indicators and with robust data were to be included -but not without making some exceptions. This is why the quality of education, the affordability of water, good governance and human rights (i.e. civil and political rights) and several other areas covered in the Millennium Declaration were not included in the MDGs.
This omission is normatively and statistically troublesome. In essence, this means that households must not be put in position of having to make tradeoffs between basic water and food consumption, schooling for children and medical care
costs.
Moreover, research shows that data can be generated that allows for measuring affordability.
At a regional level, OECD (2003) 21 For an overview of national and international standards, which are often based on proportion of budget used for water consumption, see (Krause, 2009 (Bartram, 2008: 283) . 24 Similarly, sustainability is not captured: the monitoring framework does not capture accurately whether people fall out of coverage after once having gained coverage.
Fifth, the earlier Agenda 21 targets concerning broader water resource and wastewater management were weakly captured or ignored in the Millennium Declaration and the MDGs.
In the case of wastewater management, both frameworks were completely silent. The issue is neither covered under environmental sustainability nor addressed under target 7.C related to sanitation. Indeed, the way the sanitation indicator is framed, primarily defined by the nature of technology, entirely ignores the proper discharge, treatment or re-use of excreta, fecal sludge and wastewater from sanitation facilities.
In addition, it is important to examine which issues were excluded by both the Declaration improving access to water and sanitation will not meet their full potential. Evidence shows significant reductions in diarrheal disease and respiratory infections and increased school attendance of girls at the age of puberty together with less social stigma around menstruation (Biran et al., 2012: 3) .
Inequality in access to water and sanitation is also poorly captured, representing the MDGs' most significant 'blind-spot' (De Albuquerque, 2012) . The downgrading of the water and sanitation targets from a universal goal to a proportionate reduction contributed to this as it decreases the likelihood that the most marginalized groups and individuals will be targeted in service provision. The target does not set incentives for targeting the hard-to-reach, but instead incentivizes the prioritization of 'low-hanging-fruit' to demonstrate quick progress.
Halving the proportion of people without access can be achieved without improving the situation for a single person with a disability, living in a slum, or belonging to a marginalized ethnic minority. The occlusion of equality was compounded by two other factors: The targets did not require an even-handed progression (e.g. ensuring equitable progress across income classes and geographic regions) and while indicators were to be disaggregated by urban/rural and gender only the former was done, while other types of inequalities go entirely unnoticed (WHO and UNICEF, 2012b) . In this sense, there has been a move away from the spirit of previous declarations: the "Some for all rather than more for some" approach as embodied in the Delhi Declaration or the call for "equitable access" in the Millennium Declaration (Para.
23).
25 Good hygiene practices, including hand-washing with soap and menstrual hygiene management, are crucial for health and well-being and preventing morbidity and mortality.
Impact of the MDGs in the Water and Sanitation Sector
Parsing the current impacts of the MDGs in the water and sanitation sector is a perilous exercise given the methodological challenges and the fact that the period for their achievement is yet to elapse. However, it is possible at least to point to a range of achievement, political, distributive and unintended impacts. Some of these are positive;
others negative or non-existent.
Achievement Impacts
In does not cohere with resource-based human rights obligations (Easterly, 2009; Langford, 2010; Vandemoortele, 2011) . If better-resourced countries can easily meet the targets then it is not clear that the MDG framework provides any extra leverage as a form of accountability.
In South Africa, for example, a target of universal access was already set for water by 2008
and sanitation for 2010. The MDGs have permitted the government to regularly announce it has met these international commitments and deflect domestic criticism that it is failing to meet its national targets, particularly on sanitation (Dugard et al., 2014) .
On the other hand, the MDG framework does not reward huge efforts undertaken by many Sub-Saharan and other low-income countries. They are marked "off-track" since the MDG logic does not reward significant progress when starting from a very low baseline. The distorted metric for monitoring raises a question about its appropriateness. Indeed, looking at absolute figures, the differences between water and sanitation are not as great: Since 1990, 2.1 billion people have gained access to improved water and 1.8 billion people to improved sanitation, pointing to the fact that the sanitation target is more ambitious than the water target as it started from a lower baseline.
It may be also possible that positive MDG impacts on lower-income countries are actually lost in the one-size-fits-all MDGs monitoring framework. Anderson and Langford (2013) recalculate the MDG rankings of progress by adjusting for a range of resources relevant to provision of water and sanitation. 33 They find that many low-income countries improve their ranking while a range of middle-income countries fall (see Table 1 ). The most dramatic example of a country climbing the ranks is Ethiopia, which increased access to sanitation Source: Anderson and Langford (2013) .
Political Impacts
While the MDGs have originally been designed as a monitoring framework, their greatest utility may be more diffuse and political in nature: It is to elevate and boost urgent or important issues that previously languished without attention, support or financing; to legitimize and undergird the political urgency of addressing poverty (broadly understood);
and to provide a useful tool around which actors could achieve consensus, coordinate, act and monitor poverty reduction (Langford, 2012; Gauri, 2012; Sumner and Tiwari, 2009 ). This may contribute to some positive efforts in terms of achieving the targets (as described above) but the overall ambition for the contribution of the framework is more modest and a complement to other available instruments.
In this respect, and perhaps ironically, the MDGs may have had their greatest impact in the area of sanitation rather than water -an impact that is likely to grow over time. Sanitation has been the poor cousin of water for various reasons: cost, the awkwardness of the theme and a lack of understanding of its health and economic benefits amongst policymakers and the general public. The boosting effect is clearest here.
The inclusion of sanitation -even if late -had a positive impact by increasing attention and contributing to changing the discourse around sanitation. This was arguably aided by the constant reference to sanitation being one of the most off-track targets (De Albuquerque, 2012: para. 17). In 2008, the UN General Assembly declared 2008 the International Year of Sanitation, for the first time considering the issue delinked from water. 34 This was followed up upon with the sanitation drive aiming to redouble efforts to achieve the sanitation target. This was confirmed by quantitative evidence. UNICEF found that the bottom wealth quintile in the world has not gained any of the improvements in access to improved sanitation. In 2011, the JMP went beyond its limited monitoring mandate in the MDG framework and produced a report focusing on "equity". Geographically, it revealed that 84 percent of the population without access to an improved drinking water sources lives in rural areas (UNICEF, 2010) . Other geographic disparities -between different regions of a country, or between formal and informal areas -can be similarly dramatic. Kenya provides an illustration of both: only 22 percent had access to safe water in the North-Eastern Region (which is populated by many Muslim and nomadic groups) whereas in the formal areas of the capital Nairobi 92.6 percent of the population ad access to safe water (OHCHR, 2010).
Looking at social disparities, the JMP found that, for instance, in India the poorest 40 percent of the population hardly featured amongst the 166 million that gained access to sanitation Again, it is difficult to determine the causal link between the distributive impacts and the MDGs. If the MDGs did not exist, would disparities and inequalities in access be the same?
What can be said is that the MDGs did not incentivize the reduction of inequalities. If targets and indicators were framed in a different way, if data were disaggregated according to different population groups, such data would at least point to where action is most needed and provide the basis for targeted or appropriate interventions to reach the most marginalized and disadvantaged.
Unintended Impacts
The MDG framework may also create a number of perverse incentives and lead to unintended consequences. First, the use of metrics with a one-off end date creates a motivation to adopt short-term solutions, which may not be sustainable. The lack of social and environmental sustainability standards contributes, for example, to setting the wrong incentives. With regard to water, it is estimated that a third of the handpumps used in SubSaharan Africa are non-functional at any given time (WHO and UNICEF, 2011) . This is reflected in a heavy focus on capital investments, and a neglect of operation and maintenance in financial attributions with less than a third of expenditure targeted towards the latter, even though 75 percent of the estimated financing needs for WASH would be for the operation and maintenance of existing services (WHO and UN-Water, 2012: 29) .
As for sanitation, the target's focus on physical access disregards the management and disposal of the wastewater and excreta produced when accessing such latrine or toilet. This lack of concern results in an estimated 80-90 percent of wastewater produced in developing countries being discharged untreated into lakes, rivers or the oceans (Corcoran et al., 2010: 55). In many major cities, treatment plants are grossly inadequate to deal with the amount of wastewater produced, they are poorly maintained, they do not cover the existing population, let alone a rising urban population. Similarly, where septic tanks are used, these are often poorly maintained and leak into ground water contaminating it with fecal bacteria. Moreover, a lack of infrastructure and services for emptying tanks, challenges with affording such services, and a lack of regulation and incentives often result in contents being dumped into surface waters. As such, the lack of monitoring the management and disposal of excreta often allows contamination to continue unabated. Indeed, Baum, Luh and Bartram (2013) found that incorporation of treatment of sewage in the definition of "improved sanitation" led to a doubling of the sanitation gap to 4.1 billion people.
Second, there is a question as to whether the under-ambitious MDG target for water and sanitation and the choice of minimalistic indicators has undermined the normative, moral and legal expectations of progress in the sector. Target-setting catalyses a reflexive process whereby an indicator reshapes its parent norm. As Davis, Kingsbury and Merry (2012: 19) put it, indicators embody a "theoretical claim about the appropriate standards for evaluating actors' conduct". If an indicator is too loosely matched with a standard or simply achieves prominence, it can quickly take on a normative life of its own. Such a development may be compounded by the announcement that the world has met the water target, when in fact, it has only met the indicator: billions of people remain without access to safe (and affordable) water.
This minimalism is entrenched through the binary approach of looking at 'haves ' and 'havenots' (Bartam, 2008) . While this simple 'pass-fail' method of global counting is "simple, robust and easy to present" it is plagued by significant weaknesses (ibid: 183). The goals provide no clear motivation for countries near the top or the bottom of the international spectrum to tackle their water and sanitation challenges -the architecture of the global targets does not recognize the range of steps they could take to improve water and sanitation;
nor does it meet the standards of adequacy in international human rights law . WHO and UNICEF (2008: 284) Ladder: 1990 Ladder: -2008 Source: WHO and UNICEF (2010a).
Conclusions and Alternatives for the Post-2015 Agenda
Quantitative target-setting has a long history in the water and sanitation sector. In its seminal phase in the 1970s and 80s, it was highly ambitious and correlated with a surge in expansion of access. But it was mired by disillusion over the failure to fully achieve the target (although this assessment seems too pessimistic in retrospect). These initial targets may also have had the perverse effect of encouraging overly technical solutions, which promised quick but unsustainable solutions -a factor formally recognized in the 1990s. The second surge of committed target-setting in the MDGs in the 2000s has been marked by less ambition but more triumphalism, with the meeting of the water target. However, it is not clear if the MDG water and sanitation target had a significant impact on rates of progress and political impacts in the area of sanitation. But this sudden decade of success with the water target should engender real suspicion as to whether the bar was set too low, in terms of the access benchmark to be achieved and the indicators selected. The reductionist philosophy of the MDGs seems inappropriate when the international community has recognized since the 1990s the complexity of water and sanitation and the importance of tackling the interrelated issues of quality, affordability, equality and sustainability. This highlights the need to address Declaration suggests that simplicity and measurability (a restricted number of commitments with available data and statistical robustness) has to be balanced against the need for indicators that will spur and align with needed action and policy.
One way of proceeding with this measurement question is develop more holistic criteria for indicator selection and target design. Langford (2012) suggests eight criteria against which proposals should be weighted: (i) relevance of indicator to theme and target; (ii) saliency/communicability; (iii) data availability and comparability; (iv) robustness; (v) action-orientation; accountability, and national realities; (vi) universally applicability; (vii) equality-sensitivity; and (viii) the existence of perverse incentives. The emphasis on relevance and avoiding perverse incentives could ensure that decision-makers turn their minds more broadly to the way in which indicators interact with normative demands and will be interpreted and used in practice. The inclusion of equality, accountability and universal applicability criteria can highlight more substantive, often human rights-oriented demands. This is not to suggest the use of questionable data and measurement methodology when other criteria score highly. The point is that measurement is not solely about finding the holy grail of the perfect indicator. 39 It not only overlooks the ideational and incentivizing objectives of target-setting but also the dangers that different indicators carry perverse incentives and normative consequences. Moreover, the lack of data is not by accident, but often reflects low priority accorded to particular issues. For instance, while it is true that monitoring access to water and sanitation in slums is a notorious challenge, there is equally a perception that 38 The framework should be "action-oriented, concise and easy to communicate, limited in number, global in nature and universally applicable to all countries while taking into account different national realities, capacities and levels of development and respecting national policies and priorities", para. 247. It should also "be consistent with international law", incorporate all dimensions of sustainable development in a balanced and coordinated manner and be implemented "with the active involvement of all relevant stakeholders", paras. 246-7. 39 For a defense of a narrow approach, see Vandemoortele (2013) .
people living in slums "do not count", which leads to poor measurement. Thus, statistical criteria should not be deprioritized but a broader understanding of measurement demands that a more flexible approach should be taken (for example, not always requiring backdated baselines) and seeing the opportunity of improving and expanding data sets. Data should be seen as a servant, rather than a master.
Currently, there are a range of concrete alternatives to the current agenda that meet the critiques and seek to provide technically feasible targets and indicators (Hutton, 2012; Langford and Winkler, 2013; Luh, Baum and Bartram, 2013; WHO and UNICEF, 2012a) . Proposals include:
 Ensuring universal applicability by adopting higher benchmarks (e.g., universal piped water access for some regions) and/or making benchmarks contingent on rates of progress or a country's or region's available resources.
 Ensuring targets are equality-based by requiring equitable progress (e.g., on the basis of wealth, level of service, or formal/informal/rural area) and expanding national measurement to capture discrimination on the basis of individual characteristics such as sex, disability, heath status and age and group markers such as ethnicity, race, colour, religion, language, and caste.
 Improving the water quality dimension of the existing 'improved' indicators or introduce new international or national targets that capture water quality, particularly microbial quality and the existence fecal contamination as well as fluoride and arsenic. In regard to environmental sustainability, future targets could build on the range of the 'forgotten' ones from the 1990s, particularly on wastewater management.
 Setting a water and sanitation affordability target that requires recurrent expenditure on water and sanitation as proportion of household income to meet an international or regional standard. This could be complemented by the development of an ancillary index that ensures official utility rates for water and sanitation are affordable.
Such a holistic approach not only ensures greater relevance with normative standards and demands; it constrains the potential for perverse incentives -water and sanitation services have to be provided in a manner which is affordable, safe, sustainable and on the basis of equality. However, there is likely to be competition for place in the post-2015 agenda. An overarching criterion of urgency or importance would suggest targets and indicators that address the most alarming nature of water and sanitation injustice: e.g., lack of basic access, stark inequality and dangerous pollutants such as fecal bacteria and arsenic. However, a general requirement of universal applicability would suggest broader indicators that are relevant on a global scale including in middle and high-income countries: affordability, access to piped water, wastewater management and water resource management. How one chooses between and within these categories should ultimately be solved by democratic politics.
However, the answer to progress does not lie solely within the water and sanitation sector, particularly in relation to physical and economic access. Different studies show that other factors are critical. Krause (2009) for example, finds that the level of broader democratic governance and more specific water governance (including user participation and presence of civil society groups) has a higher correlation with accessibility to water and sanitation than the level of GDP. Wolf (2009) comes to similar conclusions and finds the degree of press freedom particularly significant. GDP itself tends to highly correlate with provision of water (Anand, 2006) and to a lesser extent, sanitation, while water-sector specific factors such as level of water resources are not significant (Anderson and Langford, 2013) nor public-private partnerships (Krause, 2009 ). This suggests that goals and targets on democratic governance and economic growth may be just as important in improving access to water and sanitation.
